WASHING MACHINE 



BACKGROUND OF THE INVENTION 

5 1. Field of the Invention 

The present invention relates to an apparatus for heating the laundry of a 
washing machine and, more particularly, to a washing machine for heating the 
laundry by directly spraying steam to the laundry. 

10 2. Description of the Background Art 

Figures 1 and 2 are, respectively, a sectional view and a front view of a 
drum washing machine in accordance with a conventional art. 

The conventional washing machine includes a cabinet 102 forming the 
exterior, a tub 104 positioned inside the cabinet 102 and storing water, a drum 106 
15 rotatably disposed inside the tub 104 and performing washing and dewatering 
operation of the laundry, and a driving motor 110 connected to the drum 106 by a 
driving shaft 108 and rotating the drum 106. 

The tub 104 is buff-supported by dampers 120 and 122 inside the cabinet 
102, and a heater 130 for heating water stored in the tub 104 is installed at a lower 
20 side of the tub 1 04. 

Herein, a sufficient space is to be secured for installing the heater 130 
between the tub 104 and the drum, and the water level inside the tub 104 needs to 
be maintained by more than a predetermined amount so that the heater 130 can 
be sufficiently soaked in water. 
25 The operation of the conventional drum washing machine will now be 
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described. 

When the washing machine is driven, water is supplied into the tub 104, 
and when the water level in the tub reaches a pre-set level, the heater 130 is 
operated to heat water. And the driving motor 110 is moved forwardly and 
5 backwardly at the same time when the water is heated by the heater 130, thereby 
performing a washing operation. When the temperature of water reaches a pre-set 
temperature, the heater 130 is turn off. 

However, the conventional washing machine has a problem that since a 
receiving space should be obtained at the lower side of the tub 104 in order to 
10 install the header 130 therein for heating the laundry, the overall size of the 
washing machine is increased, and in addition, since water is filled in the heater- 
received space, water is much wasted. 

In addition, since water is heated by the header 130, a power consumption 
of the heater 130 is increased, use amount of detergent is increased, and washing 
is time is lengthened. 

SUMMARY OF THE INVENTION 

Therefore, one object of the present invention is to provide a washing 
20 machine capable of reducing an overall size and the amount of water, minimizing 
power consumption, and shortening a washing time by heating the laundry by 
spraying stream directly to the laundry. 

Another object of the present invention is to provide a heating device of a 
washing machine capable of simplifying a system and reducing a fabrication cost 
25 by spraying circulation water circulated by a circulation unit and steam generated 
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from a steam generator through one spray nozzle to the laundry. 

To achieve these and other advantages and in accordance with the 
purpose of the present invention, as embodied and broadly described herein, 
there is provided a washing machine including: a steam generator for generating 

5 steam; a circulation pump for pumping circulation water discharged from a tub and 
re-supplying it into a drum; a spray nozzle for spraying steam generated from the 
steam generator and the circulation water pumped from the circulation pump into 
the drum; and a back-current preventing branch unit connected to the steam 
generator by a steam supply line, connected to the circulation pump by a 

10 circulation line, and connected to the spray nozzle, so as to prevent circulation 
water supplied to the spray nozzle from flowing back to the steam supply line or 
steam supplied to the spray nozzle from flowing back to the circulation line. 

The back-current preventing branch unit includes: a steam supply unit 
connected to the steam supply line and receiving steam; a circulation water supply 

15 unit connected to the circulation line and receiving circulation water; a nozzle 
connection unit communicating with the steam supply unit and the circulation 
water supply unit so as to be connected to the spray nozzle; and a back-current 
for preventing the steam supply unit or the circulation water supply unit to prevent 
plate for preventing steam or circulation water from flowing backward. 

20 The spray nozzle includes a flange unit engaged with the nozzle 

connection unit; a nozzle unit formed at a lower side of the flange unit and 
spraying circulation water or steam into the drum; and a guide unit formed at one 
side of the nozzle unit and guiding circulation water or steam to be evenly sprayed 
into the drum from the nozzle unit. 

25 To achieve the above objects, there is also provided a washing machine 
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including: a steam generator for generating steam; a circulation pump for pumping 
circulation water discharged from a tub and re-supplying the circulation water into 
a drum; and a spray device connected to the steam generator by a steam supply 
unit and to a circulation pump by a circulation line so as to spray steam or 

5 circulation water into the drum, of which the spray device includes: a main body 
connected to the steam supply line and the circulation line; a spray unit formed at 
an end portion of the main body and spraying steam or circulation water into the 
drum; a steam passage formed inside the main body and supplying steam 
introduced through the steam supply line to the spray unit; and a circulation water 

10 passage formed inside the main body and supplying circulation water introduced 
through the circulation line to the spray unit. 

The foregoing and other objects, features, aspects and advantages of the 
present invention will become more apparent from the following detailed 
description of the present invention when taken in conjunction with the 

15 accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The accompanying drawings, which are included to provide a further 
20 understanding of the invention and are incorporated in and constitute a part of this 
specification, illustrate embodiments of the invention and together with the 
description serve to explain the principles of the invention. 

In the drawings: 

Figure 1 is a sectional view of a washing machine in accordance with a 
25 conventional art; 



Figure 2 is a perspective view with a front side of a washing machine 
opened in accordance with the present invention; 

Figure 3 is a sectional view of a back-current preventing branch unit in 
accordance with a first embodiment of the present invention; 
5 Figure 4 is a side view of a spray nozzle in accordance with the first 

embodiment of the present invention; 

Figure 5 is a bottom view of the spray nozzle in accordance with the first 
embodiment of the present invention; 

Figure 6 is a sectional view of a back-current preventing branch unit in 
10 accordance with the first embodiment of the present invention; 

Figure 7 is a sectional view of a back-current preventing branch unit in 
accordance with a second embodiment of the present invention; 

Figure 8 is a sectional view of a back-current preventing branch unit in 
accordance with a third embodiment of the present invention; 
15 Figure 9 is a sectional view of a spray device of a washing machine in 

accordance with a fourth embodiment of the present invention; 

Figure 10 is an enlarged view showing a portion 'A 1 of Figure 9; 

Figure 11 is a sectional view taken along line XI-XI of Figure 9; 

Figure 12 is a sectional view of a spray device of a washing machine in 
20 accordance with a fifth embodiment of the present invention; 

Figure 13 is an enlarged view of a portion 'B' of Figure 12; and 

Figure 14 is a sectional view taken along line V-V of Figure 12. 
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
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Reference will now be made in detail to the preferred embodiments of the 
present invention, examples of which are illustrated in the accompanying drawings. 

Figure 2 is a perspective view with a front side of a washing machine 
opened in accordance with the present invention. 
5 A washing machine in accordance with one embodiment of the present 

invention includes: a cabinet 10 configuring the exterior; a tub 14 for buff- 
supported by a damper 12 inside the cabinet 10 and storing washing machine; a 
drum 16 rotatably disposed inside the tub 14 and performing washing and 
dewatering operation of the laundry; a heating unit disposed at an upper side of 
10 the cabinet 10 and spraying steam into the drum to heat the laundry; and a water 
circulation unit for re-supplying water discharged from the drum into the drum. 

A detergent box 20 is installed at an upper side of the tub 14 connected to 
a water supply tub 18, through which a detergent and water required for washing 
are supplied into the tub 14. 
15 The heating unit includes a steam generator 24 for generating steam and 

a spray nozzle 26 for spraying steam generated from the steam generator 24 into 
the drum 16. 

The steam generator 24 is connected to a water supply tube 32 so as to 
receive water from an external source, includes a heater (not shown) therein in 
20 order to heat water to be supplied to the water supply tube 32, and is connected to 
the spray nozzle 26 by a steam supply line 34. 

The water circulation unit includes a discharge tube 36 connected to a 
lower portion of the drum 16 to discharge water from the drum 16, a circulation 
pump 28 connected to the discharge tube 36 and pumping water discharged from 
25 the discharge tube 36, a circulation line 38 for re-supplying circulation water 
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pumped from the circulation pump 28 to the drum 16, and a spray nozzle 26 for re- 
supplying circulation water circulated in the circulation line 38 into the drum 16. 

The spray nozzle 26 used for the heating unit and the spray nozzle 26 
used for the circulation unit are the same spray nozzle. That is, the spray nozzle 
5 26 sprays either steam supplied through the steam supply line 34 or circulation 
water circulated through the circulation line 38 into the drum 16. 

Thus, a back-current preventing branch unit 30 is provided in order to 
prevent steam supplied through the steam supply line 34 from flowing back to the 
circulation line 38 when steam is sprayed from the spray nozzle 26, or in order to 
10 prevent circulation water circulation through the circulation line 38 from blowing 
back to the steam supply line 34 when circulation water is sprayed from the spray 
nozzle 26. 

As shown in Figure 3, the back-current preventing branch unit 30 includes 
a steam supply unit 50 connected to the steam supply lint 34 and provided with 

15 steam, a circulation water supply unit 52 branched from the steam supply unit 50 
at a predetermined angle, connected to the circulation line 38, and provided with 
circulation water, a nozzle connection unit 54 communicating with the steam 
supply unit 50 and the circulation water supply unit 52 so as to be connected to 
the spray nozzle 26, and a back-current preventing plate 56 for preventing either 

20 the steam supply unit 50 or the circulation water supply unit 52 in order to prevent 
steam or circulation water from flowing backward. 

The back-current preventing plate 56 has a circular shape, and rotatably 
mounted at a position where the steam supply unit 50 and the circulation water 
supply unit 52 are branched by a hinge pin 58. 

25 When steam is supplied, the back-current preventing plate 56 closes the 



circulation water supply unit 52 by virtue of a pressure of steam to thereby prevent 
steam from flowing back to the circulation water supply unit 52. When circulation 
water is supplied, the back-current preventing plate 56 closes the steam supply 
unit 50 by virtue of a pressure of the circulation water to thereby prevent 
5 circulation water from flowing back to the steam supply unit 50. 

Tightly-attaching protrusions 60 and 62 are formed at an inner 
circumferential surface of the steam supply unit 50 and an inner circumferential 
surface of the circulation water supply unit 52, at which the back-current 
preventing plate 56 is tightly attached. 

10 The tightly-attaching protrusions 60 and 62 are protrusively formed in a 

circular ring shape at the inner circumferential surface of the steam supply unit 50 
and the circulation water supply unit 52. 

As shown in Figure 4, the spray nozzle 26 a flange unit 70 engaged at an 
end portion of the nozzle connection unit 54 of the back-current preventing branch 

is unit, a nozzle unit 72 formed at a lower surface of the flange unit 70 and spraying 
water or steam; and a guide unit 74 for guiding water or steam to be uniformly 
sprayed into the drum from the nozzle unit 72. The guide unit 74 has a 
. predetermined curved surface, so that circulation water or steam sprayed from the 
nozzle unit 72 can be uniformly sprayed to the laundry. 

20 The spray nozzle 26 has a predetermined spray angle so that circulation 

water or steam can be uniformly sprayed to the laundry. That is, as shown in 
Figure 5, preferably, a horizontal spray angle (91), at which circulation water or 
steam is sprayed in a horizontal direction, is approximately greater than 90° but 
smaller than 100° (90° < 01 < 100°), and as shown in Figure 6, preferably, a 

25 vertical spray angle (02), at which circulation water or steam is sprayed in a 



vertical direction, is approximately greater than 35° but smaller than 40° (35° < 02 
< 40°). 

The operation of the washing machine in accordance with the present 
invention constructed as described above will now be explained. 

First, after the laundry is received in the drum 16, an operation switch is 
turned on. Then, water is supplied into the tub 14 and then into the steam 
generator 24 through the water supply tube 32. 

Then, the water supplied into the steam generator 24 is heated by the 
heater installed in the steam generator 24 to generate steam, which is supplied to 
the spray nozzle 26 through the steam supply line, and then the spray nozzle 26 
uniformly sprays steam to the laundry inside the drum 16. 

At this time, since the steam supply line 34 and the back-current 
preventing branch unit 30 are connected to each other, when steam is introduced 
into the steam supply unit 50, the back-current preventing plate 56 is rotated 
centering around the hinge pin 58 by virtue of a pressure of steam so as to be 
tightly attached to the circulation water supply unit 52 to close the circulation water 
supply unit 52. 

Then, steam introduced into the steam supply unit 50 is supplied to the 
spray nozzle 26 through the nozzle connection unit 54, and in this respect, since 
the circulation water supply unit 52 is closed by the back-current preventing plate 
56, the steam is prevented from flowing back to the circulation water supply unit 
52. 

When the steam spray operation is completed and a washing stroke is 
performed, the circulation pump 28 is driven so that water stored in the drum 16 is 
discharged through the discharge tube 36, circulated in the circulation line 38 by a 



pumping force of the circulation pump 28, and sprayed into the drum 16 through 
the spray nozzle 26. 

The circulation line 38 is connected to the circulation water supply unit 52 
of the back-current preventing branch unit 30, so that circulation water is 
introduced into the circulation water supply unit 52, and the back-current 
preventing plate 56, which has closed the circulation water supply unit 52 by the 
pressure of the circulation water, is rotated centering around the hinge pin 58 to 
close the steam supply unit 50. 

Then, the circulation water supplied to the circulation water supply unit 52 
is supplied to the spray nozzle 26 through the nozzle connection unit 54 and 
sprayed into the drum 16, and the steam supply unit 50 is closed by the back- 
current preventing plate 56 to prevent the circulation water from flowing back to 
the steam supply unit 50. 

Figure 7 is a sectional view of a back-current preventing branch unit in 
accordance with a second embodiment of the present invention. 

A back-current preventing branch unit 80 in accordance with a second 
embodiment of the present invention includes a steam supply unit 82 connected to 
the steam supply line 34 and provided with steam; a circulation water supply unit 
84 branched from the steam supply unit 82 at a predetermined angle, connected 
to the circulation line, and provided with circulation water; a nozzle connection unit 
86 communicating with the steam supply unit 82 and the circulation water supply 
unit 84 so as to be connected with the spray nozzle 26; and a partition wall 83 
formed in a longitudinal direction at the center of the nozzle connection unit and 
partitioning a steam supply passage and a circulation water supply passage. 

The partition wall 83 divides the nozzle connection unit 86 into two parts at 
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a position where the steam supply unit 82 and the circulation water supply unit 84 
are branched, preparing two passages 90 and 92, of which one passage 90 
communicates with the steam supply unit 82 to supply steam and the other 
passage 92 communicates with the circulation water supply unit 84 to supply 
5 circulation water, thereby preventing steam from flowing back to the circulation 
water supply unit 84 or circulation water from flowing back to the steam supply unit 
82. 

Figure 8 is a sectional view of a back-current preventing branch unit in 
accordance with a third embodiment of the present invention. 
10 A back-current preventing branch unit 94 in accordance with a third 

embodiment of the present invention includes a first supply unit 96 connected to 
one of the steam supply line 34 and the circulation line 38 and supplying steam or 
circulation water directly to the spray nozzle 26, and a second supply unit 98 
branched at a predetermined angle from one side of the first supply unit 96 and 
15 supplying the other remaining one to the spray nozzle 26. 

The first supply unit 96 is formed linearly and supplies one of steam and 
circulation water directly to the spray nozzle 26, and the second supply unit 98 is 
branched at a predetermined angle from one side of the first supply unit 96 to 
supply the other remaining one to the spray nozzle 26, thereby preventing steam 
20 or circulation water from flowing backward. 

Preferably, the second supply unit 98 is disposed to make 30° or smaller 
angle from the first supply unit 96. 

Figure 9 is a sectional view of a spray device of a washing machine in 
accordance with a fourth embodiment of the present invention, Figure 10 is an 
25 enlarged view showing a portion 'A' of Figure 9, and Figure 11 is a sectional view 



taken along line XI-XI of Figure 9. 

A washing machine in accordance with the fourth embodiment of the 
present invention includes a steam generator 24 for generating steam, a 
circulation pump 28 for pumping circulation water discharged from the tub 14 and 
5 re-supplying the circulation water into the drum 16; and a spray device 150 
connected to the steam generator 24 by the steam supply line 34 and to the 
circulation pump 28 by the circulation line 38, and spraying either steam' or 
circulation water into the drum. 

The spray device 150 includes a main body 152 connected to the steam 

10 supply line 34 and the circulation line 38, a spray unit 154 formed at an end 
portion of the main body 152 and spraying either steam or circulation water into 
the drum 16; a steam passage 156 formed inside the main body 152 and guiding 
steam supplied in the steam supply line to the spray unit 154; and a circulation 
water passage 158 formed inside the main body 152 and guiding circulation water 

15 supplied in the circulation line 38 to the spray unit 154. 

The main body 152 includes a steam supply unit 160 connected to the 
steam supply line 34 and supplying steam to the main body 152; a circulation 
water supply unit 162 branched at a predetermined angle from the steam supply 
unit 160 and connected to the circulation line 38 so as to receive circulation water; 

20 and a connection unit 164 communicating with the steam supply unit 160 and the 
circulation water supply unit 162 and having a spray unit 154 at its end portion so 
as to supply either steam or circulation water to the spray unit 154. 

A steam pipe 166 is installed with a steam passage 156 for supplying 
steam introduced to the steam supply unit 160 to the spray unit 154 at an inner 

25 circumferential surface of the steam supply unit 160 of the main body 152, and a 



circulation water pipe 168 is installed with a circulation water passage 158 for 
supplying circulation water introduced into the circulation water supply unit 162 at 
an inner circumferential surface of the circulation water supply unit 162. 

The steam pipe 166 is disposed to be tightly attached to an inner 
5 circumferential surface of the steam supply unit 160 and to an inner 
circumferential surface of the connection unit 164, and a through hole 170 is 
formed at one side thereof, through which the circulation water pipe 168 passes. 

The circulation water pipe 168 is tightly attached to an inner 
circumferential surface of the circulation water supply unit 162 and disposed inside 
10 the steam pipe 166 after passing through the through hole 170 formed at the pipe 
166. 

The steam pipe 166 has an inner diameter greater than an outer diameter 
of the circulation water pipe 168 disposed at the connection pipe 164, so that 
steam passes in the space between the circulation water pipe 168 and the steam 
15 pipe 166. 

The spray unit 154 includes a plate 172 fixed at an end portion of the 
connection unit 164 of the main body 152, to which end portions of the steam pipe 
166 and the circulation water pipe 168 are fixed; circulation water spray holes 174 
formed at the center of the plate 172 and spraying circulation water supplied 

20 through the circulation water passage 158; and steam spray holes 176 formed in 
an outer circumferential direction of the plate 172 and spraying steam supplied in 
the steam passage 156. 

A guide panel 178 is formed at an end portion of the connection unit 164 
in order to guide circulation water or steam sprayed from the circulation water 

25 spray holes 174 and the steam spray holes 176 to be introduced into the drum 16. 
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The operation of the branch unit having the nozzle in accordance with the 
fourth embodiment of the present invention constructed as described above will 
now be explained. 

First, if steam generated from the steam generator 24 is introduced into 
5 the steam supply unit 160 of the main body 152 through the steam supply line 34, 
it is supplied to the spray unit 154 along the steam passage 156 of the steam pipe 
166 mounted at the inner circumferential surface of the steam supply unit 160. The 
steam supplied to the spray unit 154 is sprayed into the drum 16 through the spray 
holes 176, heating the laundry. 

io Meanwhile, if circulation water is introduced into the circulation water 

supply unit 162 through the circulation line 38, it is supplied to the spray unit 154 
along the circulation water passage 158 of the circulation water pipe 168 mounted 
at the inner circumferential surface of the circulation water supply unit 162. The 
circulation water supplied to the spray unit 154 is sprayed into the drum 16 

15 through the circulation water spray holes 174 of the spray unit 154. 

The back-current preventing branch unit in accordance with the fourth 
embodiment of the present invention separately includes the steam passage 156 
for supplying steam into the main body 152, and the circulation water passage 158, 
to which circulation water is supplied, inside the main body 152, so that steam is 

20 sprayed through the steam spray hole while the circulation water is sprayed 
through the circulation water spray hole of the spray unit. Thus, steam and 
circulation water are prevented from being mixed with each other. 

Figure 12 is a sectional view of a spray device of a washing machine in 
accordance with a fifth embodiment of the present invention, Figure 13 is an 

25 enlarged view of a portion 'B' of Figure 12, and Figure 14 is a sectional view taken 
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along line V-V of Figure 12. 

A spray device 180 in accordance with a fifth embodiment of the present 
invention includes a main body 154 where the steam supply unit 160, the 
circulation water supply unit 162 and the connection unit 164 are formed, a spray 
5 unit 182 formed at an end portion of the connection unit 164 and spraying steam 
or circulation water; a steam pipe 184 installed at the inner side of the steam 
supply unit 160 and the connection unit 164 and supplying steam introduced into 
the steam supply unit 160 to the spray unit 182; and a circulation water pipe 186 
installed at the inner side of the circulation water supply unit and the connection 
10 unit 164 and supplying circulation water introduced into the circulation water 
supply unit 162. 

The steam pipe 184 includes a steam passage 188 in which steam passes, 
is tightly attached to the inner circumferential surface of the steam supply unit 160, 
and connected to the spray unit 182 after passing the inside of the connection unit 
15 164. 

The circulation water pipe 186 includes a circulation water passage 190 in 
which circulation water passes, is tightly attached to the outer circumferential 
surface of the circulation water supply unit 162, and connected to the spray unit 
182 after passing the inside of the connection unit 164. 

20 The spray unit 182 includes a steam spray hole 192 formed at an end 

portion of the connection unit 164 and spraying steam supplied to the steam 
passage 188; a circulation water spray hole 194 for spraying circulation water 
supplied to the circulation water passage 190; and a guide panel 196 for guiding 
steam or circulation water sprayed through the steam spray hole 192 or circulation 

25 water spray through the circulation water spray hole 194, to the drum 16. 
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As so far described, the heating device of the washing machine of the 
present invention has the following advantages. 

For example, first, since the steam generator is provided to spray steam 
into the drum to heat the laundry, the overall size of the washing machine can be 
reduced, the amount of water circulation can be reduced, a power consumption 
can be minimized, and a washing time can be shortened. 

Second, since circulation water circulated by the circulation unit and steam 
generated from the steam generator are sprayed to the laundry through one spray 
nozzle, the system can be simplified, and thus, its fabrication cost can be reduced. 

Third, since the back-current preventing branch unit is installed between 
the circulation line, the steam supply line and the nozzle, when steam is sprayed 
to the spray nozzle, it is prevented from flowing back to the circulation line, or 
when circulation water is sprayed to the spray nozzle, it is prevented from flowing 
back to the steam supply line. 

Fourth, since steam supplied to the branch unit through the steam supply 
line and circulation water supplied to the branch unit through the circulation line 
are supplied to the spray unit through the steam passage and the circulation water 
passage separately provided in the branch unit, the circulation water and the 
steam will not be in contact with each other, so a noise can be restrained. 

As the present invention may be embodied in several forms without 
departing from the spirit or essential characteristics thereof, it should also be 
understood that the above-described embodiments are not limited by any of the 
details of the foregoing description, unless otherwise specified, but rather should 
be construed broadly within its spirit and scope as defined in the appended claims, 
and therefore all changes and modifications that fall within the metes and bounds 
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of the claims, or equivalence of such metes and bounds are therefore intended to 
be embraced by the appended claims. 



17 



